Species differences in stereoselective metabolism of mephenytoin by cytochrome P450 (CYP2C and CYP3A).
Stereoselective involvement of hepatic cytochrome P450 in the metabolism of mephenytoin was investigated in vitro by using livers of five different experimental animal species and humans. The rates of microsomal 4'-hydroxylation were 2 to 6 times higher with the R-enantiomer than the S-enantiomer in rabbits, dogs and rats, whereas the rates of the 4'-hydroxylation in female mice were not different between R- and S-enantiomers. Preferential S-mephenytoin 4'-hydroxylation was observed in monkeys as similar to that in humans. The rates of microsomal mephenytoin N-demethylation were approximately 2 times higher with the R-enantiomer than the S-enantiomer in male rats and both sexes of dogs. Antibodies raised against CYP2C11 (anti-CYP2C) clearly inhibited microsomal 4'-hydroxylation of S-mephenytoin and N-demethylation of R-mephenytoin in rats, monkeys and humans. Antibodies raised against CYP3A2 (anti-CYP3A) clearly inhibited microsomal 4'-hydroxylation of R-mephenytoin, but marginally S-mephenytoin, in rats. Anti-CYP3A, however, showed no clear inhibition on microsomal 4'-hydroxylation and N-demethylation of both enantiomers in monkeys and humans, except for slight inhibition of R-mephenytoin 4'-hydroxylation in male monkeys. The results suggest that stereoselective involvement of rat CYP3A and scant involvement of human CYP3A in R-mephenytoin 4'-hydroxylation are major determinants of the species differences between rats and humans in stereoselective mephenytoin 4'-hydroxylation.